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7KH DFWLRQV RQ WUDFN SDQHO DUH FDOFXODWHG WKURXJK WKH IROORZLQJ HTXDWLRQ FRYHULQJ D SUREDELOLW\ RI
RFFXUUHQFH



ZKHUH4ZKHHO WKHVWDWLFZKHHOORDG4Į WKHORDGGXHWRFDQWGHILFLHQF\$ࡄ G\Q G\QDPLFFRHIILFLHQW
RIVOHHSHU¶VUHDFWLRQFRHIILFLHQWRIG\QDPLFORDGIRUDSUREDELOLW\RIRFFXUUHQFHıǻ5160 
WKHVWDQGDUGGHYLDWLRQRI WKHG\QDPLF ORDGGXH WRQRQVXVSHQGHGPDVVHVRI WKHYHKLFOHıǻ560  WKH
VWDQGDUGGHYLDWLRQRIWKHG\QDPLFORDGGXHWRVXVSHQGHGPDVVHVRIWKHYHKLFOHIRUGHWDLOVWKHLQWHUHVWHG
UHDGHUVKRXOGUHDG*LDQQDNRV	/RL]RVDQG


          
 
ZKHUHK75WKHWRWDOG\QDPLFVWLIIQHVVRIWKHWUDFNJLYHQE\



           
,Q WKH PRWLRQ RI WKH 1RQ 6XVSHQGHG 0DVVHV 160 RI WKH YHKLFOH D VHFWLRQ RI WUDFN LV DOVR
SDUWLFLSDWLQJ )RU DQ DFFXUDWH FDOFXODWLRQRI WKLV WUDFNPDVVP75$&. SDUWLFLSDWLQJ LQ WKHPRWLRQRI WKH
P160DGHWDLOHGWKHRUHWLFDODQDO\VLVFRPSDUHGWRGDWDIURPPHDVXUHPHQWVLVFLWHGLQ*LDQQDNRVE

,QDOOWKHWKHRUHWLFDOPHWKRGVDERYHWKHWRWDOVWDWLFVWLIIQHVVRIWUDFNSOD\VDNH\UROHWKHPRUHHODVWLF
WKHWUDFNLVWKHOHVVWKHWLHVDUHVWUHVVHG,WLVWKHUHIRUHHYLGHQWWKDWUHVLOLHQWIDVWHQLQJVSOD\DNH\UROHLQ
WKHGLVWULEXWLRQRIORDGVRQWUDFNDQGHYHQWXDOO\LQWKHOLIHF\FOHRIWKHWUDFN
PD[
   ZKHHO VWDW
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ȡVXEVWUXFWXUH >N1PP@
)UHQFKN 51 *HUPDQ51 *LDQQDNRVN 51
N1 N1 N1
N1 ȡ N1PP $5(0$N 51
&UDFNLQJ
7KUHVKROG
)DLOXUH7KUHVKROG
$SSOLFDWLRQIRUULJLGDQGUHVLOLHQWIDVWHQLQJVLQWKH*UHHNQHWZRUN
(YDOXDWLRQRIWKHPHWKRGVLQDFDVHVWXG\RIWKH*UHHNQHWZRUN
7KHUHVXOWVRI*LDQQDNRVPHWKRGDUHLQDJUHHPHQWZLWKREVHUYDWLRQVRQWUDFNVXQGHURSHUDWLRQ
D GHWDLOHG GHVFULSWLRQ LQ*LDQQDNRV	 /RL]RV  DQG*LDQQDNRV D $IWHU DQ RYHU WHQ\HDUV
UHVHDUFKSURJUDPXQGHUWKHJXLGDQFHRIWKHDXWKRULQWKH*UHHN5DLOZD\QHWZRUNZLWKWKHSDUWLFLSDWLRQ
RIWKHUHVHDUFKGHSDUWPHQW9RLH WUDFNRIWKH)UHQFK5DLOZD\VRIWKHVXEVLGLDU\RI%HOJLDQ5DLOZD\V
7UDQVXUE &RQVXOW DQG 8QLYHUVLWLHV RI *UHHFH 178$ $87K $XVWULD *UD] HWF WR LQYHVWLJDWH WKH
FDXVHV RI WKH DSSHDUDQFH RI H[WHQVLYH FUDFNLQJ LQ FRQFUHWH VOHHSHUV RI )UHQFK WHFKQRORJ\88 W\SH
RYHURIWKHWRWDOQXPEHUODLGRQWUDFNWKH*LDQQDNRVPHWKRGZDVGHYHORSHG7KHODERUDWRU\WHVWV
VKRZHG ±EH\RQG DQ\ GRXEW WKDW WKH FUDFNHG VOHHSHUV LQ *UHHN QHWZRUN ZHUH SURGXFHG LQ IXOO
FRPSOLDQFHZLWKWKHH[LVWHGSUHVFULSWLRQVDQGWHFKQLFDOVSHFLILFDWLRQVRIWKHWLPH0RUHRYHUWKHVOHHSHUV

VDPSOHV±FKRVHQUDQGRPO\ IURPWKH WUDFNSUHVHQWHGVWUHQJWKYDOXHV LQ ODERUDWRU\ WHVWVKLJKHU WKDQ WKH
SUHVFULEHGLQWKHVSHFLILFDWLRQV7KHFUDFNLQJZDVQRWDUHVXOWRIGHIHFWLYHPDQXIDFWXUHRIWKHRULJLQDOWLHV
RURIQRFRPSOLDQFHZLWK WKH VSHFLILFDWLRQV7KHYDOXHVRIDFWLRQVGHULYHGZKHQDSSO\LQJ WKH IRUPXODV
FLWHGLQWKH$PHULFDQ*HUPDQDQG)UHQFKOLWHUDWXUHXQGHUWKHPRVWDGYHUVHFRQGLWLRQVDUHORZHUWKDQ
WKHOLPLWVRIWKHUHJXODWLRQVIDFWMXVWLI\LQJVSRUDGLFDSSHDUDQFHRIFUDFNVLQWKHRUGHURIEXWQRWDW
DOO WKHLU V\VWHPDWLF DSSHDUDQFH DW  RI WKH VOHHSHUV DQG HYHQ PRUH IRU D FKDUDFWHULVWLF VWLIIQHVV
ȡVXEVWUXFWXUH N1PP LQ WKH *UHHN UDLOZD\ QHWZRUN DW WKH V 7KH UHVXOWV LQ VXPPDU\ DUH
GHSLFWHGLQ)LJIRUDGHWDLOHGGHVFULSWLRQVHH*LDQQDNRV	/RL]RVDQG*LDQQDNRV
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),*85( &DOFXODWLRQRI DFWLRQVRQ88 WZLQEORFN VOHHSHUVZLWK51 IDVWHQLQJV PPSDG
ZLWKWKHPHWKRGDFLWHGLQ)UHQFKOLWHUDWXUH(TQEFLWHGLQ*HUPDQOLWHUDWXUH(TQFFLWHGLQ
$PHULFDQOLWHUDWXUH(TQDQGG*LDQQDNRV(TQ
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>N1
@
ȡVXEVWUXFWXUH >N1PP@
*HUPDQ0HWKRGDOOW\SHVRIVOHHSHUV	IDVWHQLQJV
&RQFUHWH1$%/$ %:6DDUJ %::LUWZ
:RRGHQPP 6WHHOPP &RQFUHWHPP51
:RRGHQ(9$ 6WHHO(9$ &RQFUHWH(9$:
(VWLPDWLRQRIWKH$FWLRQVIRUGLIIHUHQWFRPELQDWLRQVRIVOHHSHUVDQGULJLGRUUHVLOLHQWIDVWHQLQJV
,Q WKH *UHHN QHWZRUN WKUHH W\SHV RI VOHHSHUV DUH XVHG ZLWK GLIIHUHQW W\SHV RI IDVWHQLQJV ULJLG RU
UHVLOLHQWDQGGLIIHUHQWW\SHVRISDGV
:RRGHQVOHHSHUVZLWK.IDVWHQLQJVFKHGXOHGLQ*HUPDQ\RQVHH6FKUDPPDQGDWWKLV
HUDZLWKSO\ZRRGSDGVDQGQRZZLWK(9$SDGVRIDSSUR[LPDWHO\N1PPVWLIIQHVV,Q*UHHFHLQ
WKHVDIWHUWKHDGRSWLRQRI51IDVWHQLQJLQFRQFUHWHVOHHSHUVWZLQEORFN88ZLWKPPSDGV
WKHVHSDGVZHUHODLGZLWK.IDVWHQLQJDOVR7KHUHVHDUFKSURJUDPOHGWRWKHFRQFOXVLRQWKDWLWZDVQRWDQ
DSSURSULDWHFRPELQDWLRQGXHWRWKHYHU\ORZWRHORDGVHH*LDQQDNRV,QWKHVWKH(9$SDG
ZDV DGRSWHG HLWKHU LQ . RULJLQDO IDVWHQLQJ RU ZLWK 6NO *LDQQDNRV  ,Q WKLV SDSHU WKHVH WZR
FRPELQDWLRQVDUHXVHG
6WHHOVOHHSHUVZLWKLQWKHVDPHORJLFPPSDGLQWKHEHJLQQLQJDQGWKHQZLWK(9$SDGVLQWKH
RULJLQDOULJLGFOLSVRUDIWHUZDUGVZLWK6NO(7*LDQQDNRV ,QWKLVSDSHUWKHVHWZRFRPELQDWLRQV
DUHXVHG
&RQFUHWHVOHHSHUVDWZLQEORFNFRQFUHWHVOHHSHUV88ZLWK51IDVWHQLQJDQGPPSDGRI
PHGLXP VWLIIQHVV E WZLQEORFN FRQFUHWH VOHHSHUV 8 ZLWK 1DEOD IDVWHQLQJ UHVLOLHQW DQG F
0RQREORFNVOHHSHUVRISUHVWUHVVHGFRQFUHWH%ZLWK:IDVWHQLQJUHVLOLHQWHLWKHUZLWK=ZSDGRI
:LUWZHLQRU=ZSDGRI6DDUJXPPLZLWKWZRGLIIHUHQWVWLIIQHVVFRHIILFLHQWV,QWKLVSDSHUWKHVHWKUHH
FRPELQDWLRQVDUHXVHGSOXVRQHPRUH QRWH[LVWLQJ LQ*UHHFH WKHFRQFUHWH VOHHSHUZLWK(9$SDG DQG
6NOWKDWZDVLQYHVWLJDWHGDWWKHSDVW
7KHFDOFXODWLRQVRIWKHDFWLRQVUHDFWLRQVSHUVOHHSHUKDYHEHHQSHUIRUPHGE\WKHIRXUDIRUHPHQWLRQHG
PHWKRGV,Q)LJXUHWKHUHVXOWVRIWKHPHWKRGFLWHGLQ*HUPDQOLWHUDWXUHDUHGHSLFWHG
),*85($FWLRQVRQVOHHSHUVDFFRUGLQJWRWKHPHWKRGFLWHGLQ*HUPDQOLWHUDWXUH(TQ

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&RQFUHWH1$%/$ %:6DDUJ %::LUWZ
:RRGHQPP 6WHHOPP &RQFUHWHPP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ȡVXEVWUXFWXUH >N1PP@
)UHQFK0HWKRGDOOW\SHVRIVOHHSHUV	IDVWHQLQJV
&RQFUHWH1$%/$ %:6DDUJ %::LUWZ
:RRGHQPP 6WHHOPP &RQFUHWHPP51
:RRGHQ(9$ 6WHHO(9$ &RQFUHWH(9$:
,Q)LJXUHWKHUHVXOWVRIWKHPHWKRGFLWHGLQ)UHQFKOLWHUDWXUHDUHGHSLFWHGDQGLQ)LJXUHWKHUHVXOWV
RIWKHPHWKRGFLWHGLQ$PHULFDQOLWHUDWXUHDUHGHSLFWHG
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
























),*85($FWLRQVRQVOHHSHUVDFFRUGLQJWRWKHPHWKRGFLWHGLQ$PHULFDQOLWHUDWXUH(TQ
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@
ȡVXEVWUXFWXUH >N1PP@
*LDQQDNRVPHWKRG DOOW\SHVRIVOHHSHUV	IDVWHQLQJV
&RQFUHWH1$%/$ %:6DDUJ %::LUWZ
:RRGHQPP 6WHHOPP &RQFUHWHPP51
:RRGHQ(9$ 6WHHO(9$ &RQFUHWH(9$:

),*85($FWLRQVRQVOHHSHUVDFFRUGLQJWRWKH*LDQQDNRVPHWKRG(TQ

,QWKHDERYHFDVHVWKHFDOFXODWLRQVKDYHEHHQSHUIRUPHGIRU9 NPKD[OHORDGWUDLO8,&
р FPFDQWGHILFLHQF\PPKHLJKWRIWKHYHKLFOH
VFHQWUHRIJUDYLW\IURPUDLOUXQQLQJVXUIDFHP
1RQ6XVSHQGHG0DVVHVWDYHUDJHFRQGLWLRQRIUDLOUXQQLQJWDEOHN DQG'ZKHHO LQFK,QWKLV
VWXG\ WKH VWHHO VOHHSHU WKH ZRRGHQ VOHHSHU ZLWK PP SDG DV ZHOO DV WKH FRQFUHWH VOHHSHU ZLWK 51
IDVWHQLQJZHUHHYDOXDWHGHYHQLILWLVDOPRVWSURKLELWLYHWREHXVHGLQOLQHVZLWK9PD[ NPK

0HDQ6WUHVVRQ%DOODVWEHGDQG/LIH&\FOHRIWUDFN
5HJDUGLQJWKHLVVXHRIEDOODVWIDWLJXHWKHH[LVWLQJOLWHUDWXUHDVVXPHVDXQLIRUPGLVWULEXWLRQRIVWUHVVHV
XQGHU WKH VOHHSHU DQG ZLWKRXW IXUWKHU GHWDLOV XVHV WKH PHDQ YDOXH RI SUHVVXUH %DVHG RQ UHVHDUFK
SHUIRUPHGE\WKH,QWHUQDWLRQDO8QLRQRI5DLOZD\V8,&±ZLWKWKHSDUWLFLSDWLRQRISULQFLSDO(XURSHDQ
5DLOZD\ 1HWZRUNV WKH PD[LPXP PRPHQW PHDVXUHG DFWXDOO\ RQ WUDFN UHVXOWV IURP SDUDEROLF VWUHVV
GLVWULEXWLRQ25('5S%XW LQ UHDOLW\ WKHVHDWLQJRI WKHVOHHSHUV LV VXSSRUWHGRQGLVFUHWHSRLQWV
WKHSRLQWVRIFRQWDFWZLWKWKHJUDLQVRIWKHEDOODVW(LVHQPDQQ	.DHVVDQGWKHUHVXOWLQJQHFHVVLW\
WR FDOFXODWH WKH VWUHVV SHU JUDLQ RI EDOODVW FDQQRW JLYH UHVXOWV WKDW DUH FRPSDUDEOH ZLWK WKH H[LVWLQJ
OLWHUDWXUH 6R LW LV SRVVLEOH WR XVH WKH PHDQ YDOXH RI SUHVVXUH QRW DV DQ DEVROXWH TXDQWLW\ EXW
FRPSDUDWLYHO\DVDQHYDOXDWLRQFULWHULRQDQGLQFRPELQDWLRQZLWKWKHSRVVLELOLW\ LWFRYHUV*LDQQDNRV
D7KHPHDQVWUHVVLVHVWLPDWHGE\GLYLGLQJWKHDFWLRQE\WKHVHDWLQJVXUIDFHRIWKHVHPLVOHHSHU)RU
WKHVDPHVHDWLQJVXUIDFHDVLQWKHFDVHRIHDFKVOHHSHUWKHDFWLRQRQHDFKVOHHSHULVWKHGHFLVLYHIDFWRU
)LQDOO\ LW LV QRW WKH VOHHSHU
VPDWHULDOEXW WKH WRWDO VWLIIQHVVRI WKH WUDFNȡWRWDO PRGXODWHGPDLQO\E\ WKH
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IDVWHQLQJDQGVXEVWUXFWXUH LQ DSHUFHQWDJHRI WKDWSOD\V WKHNH\ UROH IRU WKHPDJQLWXGHRI WKH
DFWLRQV RQ WUDFN SDQHO DQG FRQVHTXHQWO\ IRU WKH PDJQLWXGH RI WKH PHDQ VWUHVV RQ WKH EDOODVWEHG
([SHULPHQWVSHUIRUPHGE\25(25('5S5SVKRZHGWKDWVOHHSHUVPDGHRIGLIIHUHQWPDWHULDOV
ZRRGFRQFUHWHH[KLELWDOPRVWLGHQWLFDOYDOXHVRIWUDFNVHWWOHPHQW25(8,&ZDVWKHPDLQLQWHUQDWLRQDO
UDLOZD\UHVHDUFKERG\IRUGHFDGHVSHUIRUPLQJWKHH[SHULPHQWVLQPDQ\(XURSHDQ5DLOZD\1HWZRUNVVXFK
DV WKH )UHQFK WKH*HUPDQ WKH 3ROLVK WKH%ULWLVK HWF ZLWK WKH SDUWLFLSDWLRQ RI WKHVH QHWZRUNV )URP
)LJXUHV WKURXJK WKH ORZHUPDJQLWXJH DFWLRQVRFFXU IRU%:=Z6DDUJXPPLSDG DQG WKH
KLJKHU PDJQLWXGH IRU ZRRGHQ VOHHSHU(9$ SDG RU VWHHO VOHHSHU(9$ SDG0RUH DQDO\WLFDOO\ IRU WKH
PRVWFKDUDFWHULVWLFYDOXHRIȡVXEVWUXFWXUH N1PPWKHGLIIHUHQFHIURPWKHKLJKHUWRWKHORZHUDFWLRQVLVDV
IROORZV
IRUWKH*HUPDQPHWKRGWKHVWHHOVOHHSHU(9$SDGJLYHVKLJKHUDQGWKHZRRGHQ(9$
WKHVDPHSHUFHQWDJHIRUFRQFUHWH(9$DOVR
IRUWKH)UHQFKPHWKRGWKHVWHHOVOHHSHU(9$SDGJLYHVKLJKHUWKHZRRGHQDQGWKH
FRQFUHWH(9$
IRUWKH$PHULFDQPHWKRGWKHVWHHOVOHHSHU(9$SDGJLYHVKLJKHUWKHVDPHSHUFHQWDJHIRU
FRQFUHWH(9$DOVRDQGWKHZRRGHQ(9$DQG
  IRU WKH*LDQQDNRV PHWKRG WKH FRQFUHWH(9$SDGJLYHVKLJKHU WKH FRQFUHWH51
WKHVWHHOVOHHSHU(9$SDGJLYHVDQGWKHZRRGHQ(9$
7KHVHDWLQJVXUIDFHRI%LVFRQVLGHUHGWREHWKHVHDWLQJVXUIDFHIRUWKHZRRGHQVOHHSHULV
VPDOOHUWKHVWHHOVOHHSHUWKHWZLQEORFN8DQGWKH88LVPHDQLQJWKDWWKH
VWUHVVLVKLJKHU,WKDVWREHXQGHUOLQHGWKDWHYHQWKHVDPHFRPELQDWLRQRIVOHHSHUW\SHPRQREORFN%RI
SUHVWUHVVHG FRQFUHWH ZLWK IDVWHQLQJ W\SH : EXW ZLWK GLIIHUHQW SDGV =Z:LUWZHLQ RU =Z
6DDUJXPPLJLYHVGLIIHUHQWYDOXHVRIDFWLRQVRQWUDFNSDQHODQGPHDQVWUHVVHVRQEDOODVWEHGIOXFWXDWLQJ
DIURPIRUWKH*HUPDQPHWKRGEIURPIRUWKH)UHQFKPHWKRGFIURP
IRUWKH$5(0$PHWKRGDQGGIURPIRUWKH*LDQQDNRVPHWKRGIRUDUHOHYDQWYDULDWLRQ
RIȡVXEVWUXFWXUHEHWZHHQN1PPIRUSHEEO\VXEVWUXFWXUH WRN1PPIRU URFN\ERWWRP LQ WXQQHOV
ZLWK VPDOO GHSWKRI EDOODVW 7KLV GLIIHUHQFH LV VXIILFLHQWO\KLJK WR VHFXUHPRUH DGYHUVHSHUIRUPDQFH LQ
WUDFNVZLWKUHODWLYHO\PRUHULJLGSDGDFFRUGLQJWRWKH$$6+72WHVWLQJIRUURDGFRQVWUXFWLRQHTXDWLRQ
IRUPDLQWHQDQFHFRVWV*LDQQDNRVD
'HFUHDVHLQWUDFNJHRPHWU\TXDOLW\ LQFUHDVHLQVWUHVVRQWKHEDOODVWEHGP
ZKHUHP WRLPSO\LQJWKDWDKLJKHUVWUHVVRQEDOODVWEHGSURYRNHVKLJKHUDQQXDO
PDLQWHQDQFHFRVWIRUWKHWUDFN
)RUWRDVDERYHWKHLQFUHDVHLQPDLQWHQDQFHFRVWFRXOGHYHQUHDFK7KH/LIH&\FOHRI
WKH WUDFN GHSHQGHQW XSRQ WKH IDWLJXH RI WKH UHSHWLWLYH ORDGLQJ LV KLJKO\ LQIOXHQFHG E\ WKH DFWLRQ DQG
VWUHVVUHGXFWLRQ

&RQFOXVLRQV
,QPRGHUQ UDLOZD\ LQIUDVWUXFWXUH IDVWHQLQJVRI KLJKUHVLOLHQFHVLJQLILFDQWO\ UHGXFH WKHDFWLRQVRQ WKH
FRQFUHWH WLHVDQG WUDFNVXSHUVWUXFWXUH DVZHOO DV WKHPHDQ VWUHVVRQEDOODVWEHGFRPSDUHG WR WKH VWLIIHU
IDVWHQLQJV7KHUHIRUH WKHLUXVHVKRXOGEHRIXWPRVW LPSRUWDQFH LQ WKHPRGHUQUDLOZD\ WUDFNV VLQFH WKH\
HOLPLQDWHWKHSUREOHPVFUHDWHGE\WKHORDGLQJRIWKHWUDFNVXSHUVWUXFWXUHDQGVXEVWUXFWXUH7KHIDVWHQLQJ
DQGVXEVWUXFWXUHVWLIIQHVVFRQWULEXWHVRYHUWRWKHWRWDOVWDWLFVWLIIQHVVFRHIILFLHQWDQGWKHILQDOYDOXHV
RIDFWLRQVUHDFWLRQV7KHLQFUHDVHRIWKHDFWLRQVRQWKHWUDFNEDOODVWEHGDQGFRQVHTXHQWO\WRWKHVWUHVVHV
GXHWRWKHXVHRIVWLIIRUULJLGIDVWHQLQJVLQFRPSDULVRQWRWKHYHU\UHVLOLHQWRQHVYDULHVIURPWR
GHSHQGLQJRQWKHFDOFXODWLRQPHWKRGDQGDIIHFWVVLJQLILFDQWO\WKHDQQXDOPDLQWHQDQFHFRVWDFFRUGLQJWR
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WKH $$6+2 URDG WHVW WKDW FDQ DOPRVW WULSOH LQ VRPH FDVHV 0RUHRYHU WKH /LIH&\FOH RI WKH WUDFN LV
GHSHQGHQW XSRQ WKH IDWLJXH RI WKH UHSHWLWLYH ORDGLQJ LV KLJKO\ LQIOXHQFHG E\ WKH DFWLRQ DQG VWUHVV
UHGXFWLRQ

5()(5(1&(6
$OLDV-/DYRLHIHUUHH,,qPHHGLWLRQ(\UROOHV3DULV
$5(0$0DQXDOIRU5DLOZD\(QJLQHHULQJ
(LVHQPDQQ-'LH6FKLHQHDOV7UDJEDONHQ(LVHQEDKQLQJHQLHXU
(LVHQPDQQ-.DHVV*'DV9HUKDOWHQGHV6FKRWWHUVXQWHU%HODVWXQJ(75'DUPVWDGW
)DVWHQUDWK)ULW]5DLOURDG7UDFN7KHRU\DQG3UDFWLFH)UHGHULF8QJDU3XE&R1HZ<RUN
SDUW  7KH 5DLO DV VXSSRUW DQG 5RDGZD\ WKHRUHWLFDO SULQFLSOHV DQG SUDFWLFDO H[DPSOHV E\ -
(LVHQPDQQ
*LDQQDNRV .  +HDY\ +DXO 5DLOZD\ 7UDFN 0DLQWHQDQFH DQG 8VH RI 5HVLOLHQW YHUVXV 6WLII
)DVWHQLQJV DSSURYHG WR EH SXEOLVKHG LQ 755 $5 5DLOZD\ 0DLQWHQDQFH &RPPLWWHH
:DVKLQJWRQ'&86$-DQXDU\75%WK$QQXDO0HHWLQJSURFHHGLQJV
*LDQQDNRV.  D ³/RDGV RQ WUDFN %DOODVW )RXOLQJ DQG /LIHF\FOH XQGHU'\QDPLF /RDGLQJ LQ
5DLOZD\V´ -RXUQDO RI 7UDQVSRUWDWLRQ (QJLQHHULQJ $6&( 9ROXPH  ,VVXH  'HFHPEHU  SS

*LDQQDNRV.E³7KHRUHWLFDOFDOFXODWLRQRIWKHWUDFNPDVVLQWKHPRWLRQRIXQVSUXQJPDVVHVLQ
UHODWLRQWRWUDFNG\QDPLFVWLIIQHVVDQGGDPSLQJ´,QWHUQDWLRQDO-RXUQDORI3DYHPHQW(QJLQHHULQJ,-3(
6SHFLDO 5DLO ,VVXH ³+LJK6SHHG 5DLOZD\ ,QIUDVWUXFWXUH 5HFHQW 'HYHORSPHQWV DQG 3HUIRUPDQFH´
YROXPHQXPEHU$XJXVWSS
*LDQQDNRV./RL]RV$(YDOXDWLRQRIDFWLRQVRQFRQFUHWHVOHHSHUVDVGHVLJQORDGV±,QIOXHQFH
RIIDVWHQLQJV,QWHUQDWLRQDO-RXUQDORI3DYHPHQW(QJLQHHULQJ,-3(1RYHPEHU9ROXPH,VVXH
-XQHSDJHV±
*LDQQDNRV .  $FWLRQV RQ 5DLOZD\ 7UDFN 3DSD]LVVLV SXEOLFDWLRQV $WKHQV (QJOLVK HGLWLRQ
*UHHNHGLWLRQZZZSDSD]LVLJU
+D\:5DLOURDG(QJLQHHULQJ-RKQ:LOH\	6RQV
25( 2IILFH GH5HVHDUFKHV HW G
 (VVDLV GH O
8,&4XHVWLRQ'5S  6ROOLFLWDWLRQ GH OD
YRLHGXEDOODVW HWGH ODSODWHIRUPH VRXV O
 DFWLRQGHVFKDUJHV URXODQWHV 6ROOLFLWDWLRQVGHV WUDYHUVHVHQ
EHWRQ8WUHFKW2FWREUH
25(2IILFHGH5HVHDUFKHVHWG
(VVDLVGHO
8,&4XHVWLRQ'5S2SWLPXP$GDSWDWLRQ
RIWKH&RQYHQWLRQDO7UDFNWR)XWXUH7UDIILF6WXG\RIWKHFKDQJHLQWKHWUDFNOHYHODVDIXQFWLRQRIWKH
WUDIILFDQGRIWKHWUDFNFRPSRQHQWV)LUVWUHVXOWVRIODERUDWRU\DQGVLWHWHVWV$SULO
25(2IILFHGH5HVHDUFKHVHWG
(VVDLVGHO
8,&4XHVWLRQ'5S2SWLPXP$GDSWDWLRQ
RIWKH&RQYHQWLRQDO7UDFNWR)XWXUH7UDIILF5KHRORJLFDO3URSHUWLHVRIWKH7UDFN$SULO
3UXG¶KRPPH$(ULHDX-/HVQRXYHOOHVWUDYHUVHVHQEHWRQGHOD61&)5*&)
6FKUDPP*3HUPDQHQW:D\7HFKQLTXHDQG3HUPDQHQW:D\(FRQRP\2WWR(OVQHU9HUODJ
'DUPVWDGW*HUPDQ\
6HOLJ ( :DWHUV -  7UDFN *HRWHFKQRORJ\ DQG 6XEVWUXFWXUH 0DQDJHPHQW 7KRPDV
7HOIRUGUHSULQWHG
8,&,QWHUQDWLRQDO8QLRQRI5DLOZD\V&RGH5³(DUWKZRUNVDQGWUDFNEHGOD\HUVIRU
UDLOZD\OLQHV´
:LQNOHU('LH/HKUHYRQGHU(ODVWL]LWlWXQG)HVWLJNHLW7KH7KHRU\RI(ODVWLFLW\DQG6WLIIQHVV
+'RPLQLFXV3UDJXH
